Abstract. Based on the credibility theory, this paper presents the expected value model of the fuzzy economic production quantity problem without shortage. In the model above, assuming the production preparation cost and holding cost per unit be fuzzy variable, we have gained many results about the optimal inventory strategy to the problem. Furthermore, if the fuzzy parameters are some special fuzzy variable such as triangular, trapezoidal and normal fuzzy variable, we have investigated the optima strategy of the economic production quantity problem. The results obtained in this paper can provide theoretical foundation for designing algorithm to solve the fuzzy inventory problem.
Introduction
Inventory control is the important branch of operational research, including the economic order quantity (EOQ) and economic production quantity (EPQ) model and so on. Under certainty environment, the EOQ model was first proposed by Harris [8] in 1915, which gave the order quantity so as to meet customer service level while minimizing the total inventory cost. In the research of inventory decision-making problem, the EPQ problem was also an important type of inventory model, which has been widely applied in industrial production because of its operating simplicity [6] . In one inventory system, if the supplement of inventory was accomplished by production within the same period, the decision-maker need to determine the optimal strategy "how long or how much the production once", which is called the EPQ model and is also the focus of the research in this paper. Furthermore, the classical EPQ model was discussed without shortage situations, which is studied by many researchers such as [17, 13, 15] . The cost parameters in the inventory system, such as production preparation, holding cost, are not always certainty. In fact, they will have minor fluctuations, so the traditional method to deal with this uncertainties are adopted to random technology and statistical means by analyzing the probability distribution law with the historical data. Therefore, stochastic inventory problem has been thoroughly studied and achieved fruitful results. However, this historical data isn't always reliable or reflecting to the variation of the related cost, the cost is estimate by the decision-make' experience or subjective judgment, such as describing with "the holding cost is about from twenty to thirty percentage of unit cost" or "the membership of preparation cost is classified to some interval". In this situation, the inventory problem is resolved by the fuzzy theory rather than probability theory. Actually, many researchers have investigated the inventory problem under fuzzy environment [5, 11, 7] . Since the pioneering work of Zadeh [12] , possibility theory was developed and extended by many researchers such as [16, 9, 1] . Based on possibility theory, an axiomatic approach, called credibility theory [2] , was studied extensively. From a measure-theoretic viewpoint, credibility theory provides a theoretical foundation for fuzzy programming [3] just like the role of probability theory in stochastic programming [14] . Since the fuzzy EPQ problem is the infancy stage, this paper is devoted to the EPQ problem based on the credibility theory. We first present the expected value model of the EPQ problem and investigate the optimal inventory strategy of the EPQ problem under the fuzzy environment. Especially, when the fuzzy variable is fuzzy variable such as triangular, trapezoidal and normal fuzzy variable, the optimal inventory strategy is also studied. This paper is organized as follows. The next section provides a brief review on the related concepts and results in credibility theory. Section 3 presents the fuzzy EPQ model without shortage. In addition, the proposed model is solved. Finally, a summary of the main results of this paper are provided in Section 4.
Preliminaries
Given a universe  , ()   is the power set of  , and a set function Pos defined on ()   is called a possibility measure if it satisfies the following conditions [10] :   is usually called a possibility space, which is called a pattern space by Nahimias [16] . In addition, a self-dual set function, called credibility measure, is defined as follows [4] : Based on credibility measure, the expected value of fuzzy variable X is defined as [4] 
provided that one of the two integrals is finite.
The Model of the Fuzzy EPQ Problem The Expected Value Model
In order to describe and analyze the problem, the notations used in the paper are listed below. 
 
are independent identically distributed.
Suppose that the production quantity is Q using the time is p T , it is easy to know
The storage variation is the following figure. The cost in a period is following three parts: the holding cost c t 1 ( ), the production preparation cost c t 2 ( ), and the cost of production c t 3 ( 
The Optimal Inventory Strategy of the Model above are triangular fuzzy variable, we can easily calculate the expectation of ct () from the problem (2) as 
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In addition, we know that 
It follows from the Eq.(3) that K Therefore, the problem (2) is equivalent to the following programming 
